LORA / LORAWAN TUTORIAL 45

Normal Mode Helical Antenna




INTRO

* In this tutorial | will explain what a normal mode helical antenna is.



Al TENTION

* The antennas built in this tutorial are intended for test and
educational purpose and should be used indoors.

* The antennas are constructed in such a way so it can be easily
disassembled and its parts can be re-used in other antenna
projects.

* The antennas are not properly constructed and the antenna
performance can be improved by using better materials, parts or
another way of construction.



HELICAL ANTENNAS

* In the past | named the helical antennas, coil antennas but this Is not correct.

How to create a copper 868MHz coil antenna
Mobilefish.com + 10K views * 2 years ago

This movie describes how to create a copper 868MHz coil antenna based on the antenna design found
at: http://www.professor.com ...

https://youtu.be/5d2GJOVMVVSS

* In Iiterature these antennas are called helical antennas and are invented by John
D. Kraus.

* Helical antennas can be made to operate in one of two ways:

- normal mode or
- aXlal mode.



https://youtu.be/5d2GJOVMWSs

HELICAL ANTENNAS

Equations to calculate h and Lvw

ZwAANININININ TN
‘H
= diameter of helix (center-to-center)
= circumference of helix = m X D

D

C

d = wire diameter

X pitch angle = tan-1(S/C)




HELICAL ANTENNAS
h
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pitch, the spacing between turns (center-to-center)
S = C X tan(X)
I. = length of one uncoiled turn =VS2 + C2

N = number of turns

0p
|

Lw = total length of the wire when the helix 1is
completely uncoiled (Lw =N x L)
h = height (h = N x S)



HELICAL ANTENNAS

* [t I1s very useful to know the height (h) and the total length of the wire when the helix

s completely uncoiled (Lw).

* |f you want to build your own helical antenna, you need to know how much wire

you need (Lw).

* |f you model the antenna in the 4N

= &)

messages. Often these messages relates -
The helical segment length = Lw / number of segments

brogram you might get wa

0 the ratio "segment lengt

2

"NINg Or error

to radius’ .

* [he height Is important it you want to know If the antenna will fit inside your project

box (aka electronic enclosure).

* Spreadsheet: https://www.mobilefish.com/download/lora/helical.ods



https://www.mobilefish.com/download/lora/helical.ods

AXIAL MODE HELICAL ANTENNA

* In axial mode, the antenna is circular polarised and radiates in the direction of the
nelix. [ hese antennas are directional.

* [he diameter (D) and pitch (5) of these helical antennas are roughly comparable
to the wavelength.

* As far as | know all LoRaWAN gateways are using linear polarised antennas.
Therefor end nodes using axial mode helical antennas makes no sense.

* In this tutorial | will only focus on the normal mode helical antennas.



AXIAL MODE HELICAL ANTENNA

Radiation pattern
Example axial mode helical antenna Circular polarised
Not on scale




AXIAL MODE HELICAL ANTENNA

R N cnenstration | ecreated an ax

al mode helical ante

This axial mode helical antenna is NOT intended for Lo

using 245 GHz.

« Axial mode helical antenna card deck:
https://www.mobilefish.com/download/lora/axial_mode helical 2.45ghz.nec.txt

nna In the 4N

Ra radios but -

m G

rogram.

fele alc

O Systems
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MUV [
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Units in mm

Wire diameter = 2 mm
Number of turns = 6

f=2.45 GHz
Material: copper

Drawing not to scale


https://www.mobilefish.com/download/lora/axial_mode_helical_2.45ghz.nec.txt

AXIAL MODE HELICAL ANTENNA

Ao viewer (F9) [ axial_mode_helical_2.45ghz.out ] - 0] x|

|2450 thz
Axis| 0.05 mtr

Theta Phi
| 73 |285

v True rad.
4 I ’ l

v Axis
[V Ground
IV Surfaces

Structure I

Hide patt. ¥

Tot-gain ¥

— Quality —

o v
FPS  Tri's

z[=% || Created in ANEC2




AXIAL MODE HELICAL ANTENNA

» Ground: Perfect ground (= perfectly conducting ground)

gﬁpattern {F4) =101 x| ggpattern (F4) =101 x|

Show Far field MNear field Compare Transfer FFtab Plot Show Far field Mear field Compare Transfer FFtab Plot

Tot-gain [dBi] 0z Vertical plane Tot-gain [dBi] a0y Horizontal plane
15 15 105 79

2450 MHz 2450 MHz

180

axial_mode_helical_2.45ghz.out -165 180 165 -6.3<dBi< 1286 axial_mode_helical_2.45ghz.out 255 . 285 126<dBi< 1286
Phi= 0 ' Max gain The:0 Theta= 0 270 Max gain Phi:0




AXIAL MODE HELICAL ANTENNA

» Ground: Perfect ground (= perfectly conducting ground)

Show VWiew Validate Currents Far-field Near-fie ire  Plot
axial_mode_helical_2.45ghz.out i
y sl
axial_mode_helical_2.45ghz.out -165 180 165 -6.3<dBi< 126
Theta : 74 Axis : 0.02 mtr Phi : 327 Phi= 0 ’ Max gain The:0




AXIAL MODE HELICAL ANTENNA

5 viewer (F9) [ axial_mode_helical_2.45ghz.out ] - O] x|

|245D Mhz
Axis| 0.05 mtr

Theta Phi
| 87 | 286

vV True rad.
T

v Axis
v Ground
IV Surfaces

Structure I~

Multi-colol

Tot-gain ¥

[V ARRL style

I Magnituc ¥

— Quality —
N N
FPS  Tris
[26 [ 5130




AXIAL MODE HELICAL ANTENNA
i Main [¥5.8.16] (F2) - 0] x| VSWR=1.81

File Edit Settings Calculate Window Show Run Help

Filename l axial_mode_helical 2 45ghz.out Frequency ‘ 2450 thz
0.122

Wavelength mitr
Yoltage | 9N.9+0V Current | 1.09+)0.41 4
Impedance 74 - 27.8 Seres comp. 2.e-3 uH
Parallel form 84.4 /7 - 224 Parallel comp. 0.015 uH
SWwW.R.50 1 81 Input power 100 W
Efficiency 99 72 4 Structure loss 207 1 M
R adiat-eff. 1129 % MNetwork loss 0 LW
RDF [dB] 12 1 Radiat-power 99 72 W
Environment [ Loads | Polar

GROUND PLANE SPECIFIED.
WHERE WIRE ENDS TOUCH GROUND, CURRENT WILL BE INTERPOLATED TO IMAGE IN GROUND PLANE
PERFECT GROUND



NORMAL MODE HELICAL ANTENNA

* In normal mode, the antenna behaves like a monopole antenna (see tutorial 42) but
are smaller in size and produces an omnidirectional radiation pattern, and is
linear polarised.

Radiation pattern
Not on scale




NORMAL MODE HELICAL ANTENNA

» [he diameter (D) and pitch (S) of these helical antennas are small in comparison to
the wavelength.

* [he normal mode helical antenna has a lower resonant frequency than its
comparable sized monopole counterpart.

normal mode monopole antenna
helical antenna



NORMAL MODE HELICAL ANTENNA

This

hlece IS

vart of the normal mode helical antenna.

DO NOT SHORTEN ITS LENGTH!

Solder the antenna on the PCB at this piece.




NORMAL MODE HELICAL ANTENNA

« A helical antenna is in normal mode PITCH ANGLE,

' : oo _18°  30° 45
when the circumference and the & |
: : . : : = L.8r
spacing I1s within this|shaded area. S el
E .
> 14t
tJ
& 12 60°
D : 10K
A e Z .
S g
5 ' 75°
(VI
S\ = -3 § 5 3
A % T ,§ L . L/\ =1 I.S Pgog,
0 2 4 6 8 101214 16 18 20
SPAGING IN WAVELENGTHS, Sy
Source: Fig. 2—Circumference versus spacing chart for helices showing re-
' e gions for normal radiation mode (shaded) and axial or beam mode
John D. Kraus, The Helical Antenna, (cross hatched).
’roceedings of the IRE, 1949



ORIGINAL NORMAL MODE HELICAL ANTENNA

* As mentioned earlier | created a You lube video:

"How to create a copper 868MHz coll antenna”
https://youtu.be/5d2GJOVMVWVSS

ne normal mode helical antenr

h_

a demonstrated in the You

tp://www.professor.com.tw/up

_oad/product/

month_ [402/201402251/4244/302.pdt

e |If the above ment

oned link does not work, see:
nttps:// www.mobilefish.com/download/lora/

normal moc

e helical antenna professor technology.pdf

4NEC2 program.

ube video Is based on:

» Based on the above mentioned design | have created an antenna model In the


https://youtu.be/5d2GJOVMWSs
http://www.professor.com.tw/upLoad/product/month_1402/201402251742447302.pdf
http://www.professor.com.tw/upLoad/product/month_1402/201402251742447302.pdf
https://www.mobilefish.com/download/lora/normal_mode_helical_antenna_professor_technology.pdf
https://www.mobilefish.com/download/lora/normal_mode_helical_antenna_professor_technology.pdf

ORIGINAL NORMAL MODE HELICAL ANTENNA

« 4NEC2 card deck: Number of turns - NG
https://www.mobilefish.com/download/lora/
normal_mode helical 868mhz_professor_technology 4necZ.nec.txt

ba
Ul
+
>
=)
a0

ANLARANANANANY
SUNANANANANANAE

A

s . Jr
» | have made two changes to the original design: k]

| have removed the 4.9 mm solder wire.

* [he number of turns is 14./5. This corresponds with the
drawing and the total height = [ .2 x 4.7/ = 1/.7

feed point
!

* [he ground In the XY plane is perfectly conducting.

d—



https://www.mobilefish.com/download/lora/normal_mode_helical_868mhz_professor_technology_4nec2.nec.txt
https://www.mobilefish.com/download/lora/normal_mode_helical_868mhz_professor_technology_4nec2.nec.txt

ORIGINAL NORMAL MODE HELICAL ANTENNA

5 viewer (F9) [ normal_mode_helical_868mhz_professor_technology 4nec2.ot - 0| x|

=wl| INOtE:

== | The number of segments for the helix
win| 1S set to 55. If this value is increased | got
Pres | \WAINING MESSAZES.

— Quality —
of
FPS  Tii's

“"] Created in ANEC2




ORIGINAL NORMAL MODE HELICAL ANTENNA

» Ground: Perfect ground (= perfectly conducting sround)

SaPattern (F4) - =] x| SaPattern (F4) - =] x|
Show Far field MNear field Compare Transfer FFtab Plot Show Far field MNear field Compare Transfer FFtab Plot
Tot-gain [dBi] 0z VYertical plane Tot-gain [dBi] a0y Horizontal plane

868 MHz 868 MHz

1380

normal_mode_helical_868mhz_professor_technology_dnec?2. out 165 -36 < dBi < 4.45 normal_mode_helical_868mhz_professor_technology_4nec2.out 285 445 < dBi< 4.45
Phi= 0 e Max gain The:90 Theta= 90 =t Max gain Phi:0




ORIGINAL NORMAL MODE HELICAL ANTENNA

» Ground: Perfect ground (= perfectly conducting sround)

Geometry {(F3) -|D|l| ggpattern (F4) - -|El|5|
Show View VYalidate Currents Far-field r[ear-field  Wire  Plot Show Far field MNear field Compare Transfer FFtab Plot
normal_mode_helical_868mhz_ i 868 MHz Tot-gain [dBi] 0z Yertical plane

o638 MHz

normal_mode_helical_868mhz_professor_technology_d4nec2.out 165 -36 < dBi< 4.45
Theta : 80 Axis : 2.e-3 mtr Phi: 280 | Phi=0 R Max gain The:90




ORIGINAL NORMAL MODE HELICAL ANTENNA

o viewer (F9) [ normal_mode_helical_868mhz_professor_technology_ 4nec2.c o viewer (F9) [ normal_mode_helical_868mhz_professor_technology 4

[ 868  Mhz [ 868 Mhz
Axis1_e.2 mtr Axis1_e-2 mitr

Theta Phi Theta Phi
I 80 280 I 61 294
LI 200m LI LI 200m LI

Ident Res Ident Hes
Flotc Col Rotc Col

V' True rad. ' [V True rad.

VA ™ VA
[V Ground [V Ground
IV Surfaces , IV Surfaces

Structure | Struclure |
Multi-colo | ' Hide patt. |
Tot-gain | | j Tot-gain I

v &RRBL style

Magnituc I

Quality Quality
4 I I > I 4 I I 4 I
FPS Tr's FPS Tr's

[24 [ 4030 [24 [ 1493




ORIGINAL NORMAL MODE HELICAL ANTENNA
~0IxvVSWR=47.9

File Edit Settings Calculate Window Show Run  Help

Filename [ normal_mode_helical_868mhz_professo  Frequency 363 tMhz

Wavelength 0.345 mitr
Yoltage | 414 + 0V Current | 024 +15.21 4
Impedance 367-179.3 Sernes comp. 0.015 uH
Parallel form 1714 27 - 79.5 Parallel comp. 0.015 uH
S wW.R.50 47 9 Input power 100 W
Efficiency 93 94 % Structure loss £ 055 W
R adiat-eff. 92 14 % MNetwork loss 0 LW
RDF [dB] 4 81 Radiat-power 93 94 W
E nvironment [ Loads | Polar

GROUND PLANE SPECIFIED.
WHERE WIRE ENDS TOUCH GROUND, CURRENT WILL BE INTERPOLATED TO IMAGE IN GROUND PLANE
PERFECT GROUND



ORIGINAL NORMAL MODE HELICAL ANTENNA

) ushg the 4NEC2 ant

Unfortunately | coulc
could not get the VSWR below 2 without major va

not figure out w

owever In the original design, see:
nttp://www.professor.com.tw/upl oad/product/

month_1402/201402251/4244/302.pdf

* l[onore the VSWR a

nere Is that the ver
monopole antenna.

el

nd focus on the radiation pattern.

ern looks very similar to t

they were able to get a VSWR of |.5

and horizontal radiation pat

enna model software | got a VSWR of 4/.9
nat was wrong with my antenna model.

riable changes.

he point | am trying to

Make

il


http://www.professor.com.tw/upLoad/product/month_1402/201402251742447302.pdf
http://www.professor.com.tw/upLoad/product/month_1402/201402251742447302.pdf

MONOPOLE RADIATION PAT TERN

oI ==r
4N\

Show Far field MNear field Compare Transfer FFtab  Plot Show Farfield Mearfield Compare Transfer FFtab Plot
Tot-gain [dBi] 0z Vertical plane Tot-gain [dBi] a0 Y Horizontal plane

monopole

antenna over
perfect
oround.

863 MHz oba MHz

180

monople_ground_plane_868mhz_4nec2. out 190 165 -993 < dBi< 5.15 monople_ground_plane_868mhz_4nec2.out 285 5.15< dBi< 515
Phi= 0 ' Max gain The:90 Theta= 90 270 Max gain Phi:0




MONOPOLE RADIATION PAT TERN

M -|0O] x| s viewer (F9) [ monople_ground_plane_868ml 10| x| |
Va N

Show View VYalidate Currents Far-field MNear-field ‘Wire Plot [868  Mhz

Awis[0.05 mir
Theta Phi mOnOpole

[59 [329

d=n2lll 9tanna over

Rotc| Col

® Tuwd per’fec :

[ —

eas | oround.

[V Ground
IV Surfaces

Structure ¥
Multi-colo ¥

Tot-gain ¥
v ARRAL style
IMagnitucj

monople_ground_plane_868mhz_4nec2.out Tot-gain 868 MHz

— Quality ——

4 I I » l
FPS  Tri's
[25 [3242

Theta : 63 Axis : 0.05 mtr Phi : 294




ORIGINAL NORMAL MODE HELICAL ANTENNA

* | actually created this normal mode

helical antenna:
nttps://youtu.be/5d2GJOVIMVVSs

* But | always wondered what Is the
VSWR of this antenna. [he module
itself has a negligible ground plane
surface (see tutorial 42).



https://youtu.be/5d2GJOVMWSs

ORIGINAL NORMAL MODE HELICAL ANTENNA

~ The size of the helical
antenna compared to the

end node and sleeve dipole
antenna.
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ORIGINAL NORMAL MODE HELICAL ANTENNA

Remove helical antenna Shorten the solder length

TTTTITTTI T TP TR TR T T T
h 3 1 K | b . - 1 i 4 ! - g
| ~11 . B 1 4 : .
1" s . 2 4~ . . T,
,' [-. : — . L ]
. 03m|  STANL

10 20

N

{

M
Jow

1/2M I

J’l'l'l’ il

ow to create a copper 868MHz coll antenna

nttps://youtu.be/5d2GJOVMWVSS



https://youtu.be/5d2GJOVMWSs

ORIGINAL HELICAL ANTENNA DESIGN

» Unfortunately the length is /mm
instead of 4 mm.

* And the s
are Irregu

DIElEES

EliesaRlIC

between the colls (5)

not exactly .2 mm.

"
-
‘\
\\
\\
-

Type N female chassis connector



ORIGINAL HELICAL ANTENNA DESIGN

X1.0CALT Mk 868.000MHz 3.398 | 59%

el | T
RN

start: 237.500MHz stop: 1237.570MHz




ORIGINAL HELICAL ANTENNA DESIGN




OR\G\NAL HELICAL ANTENNA DESIGN

Nhi iP\'s



ORIGINAL HELICAL ANTENNA DESIGN

* In the previous slides you will notice
the VSWR s greater than 2.

* | could not verify If this normal mode

nelical antenna Is a valid design. | have

spend many hours but | have given up,
Sorry...

* | decided to create my own self
designed normal mode helical
antenna.




MY NORMAL MODE RHELICAL ANTENNA

* [he 4NEC2 card deck:

https://www.mobilefish.com/download/lora/
normal mode helical 868mhz 4necZ.nec.txt

7y 7y Units in mm

Wire diameter = lmm
Number of turns = 6.5

f =868 Mhz
Material: Copper

52
70

Drawing not to scale



https://www.mobilefish.com/download/lora/normal_mode_helical_868mhz_4nec2.nec.txt
https://www.mobilefish.com/download/lora/normal_mode_helical_868mhz_4nec2.nec.txt

MY NORMAL MODE RHELICAL ANTENNA

This piece is important

and is part of the antenna. aA monopole

antenna

Units in mm

normal mode
helical antenna

The normal mode helical
antenna I1s smaller than the
4\ monopole antenna.

Note:

The length of this normal

mode helical antenna can

he made smaller;



MY NORMAL MODE HELICAL ANTENNA

G viewer (F9) [ normal_mode_} =10 x|

| a8  Mhz
Axisl 0.02 mir

Theta rPhi
[ 80 |280

[V True rad.
T

v Auxis
v Ground
IV Surfaces

Structure I~

Hide patt. ¥

Tot-gain ¥

— Quality
N I S
FPS Tr's

= (| Created in 4NEC2




MY NORMAL MODE RHELICAL ANTENNA

» Ground: Perfect ground (= perfectly conducting sround)

E@Pattern {F4) - 0] x| E@Pattern {F4) - 10| x|
Show Far field MNear field Compare Transfer FFtab Plot Show Far field WNear field Compare Transfer FFtab Plot
Tot-gain [dBi] 0z Vertical plane Tot-gain [dBi] 90 Y Horizontal plane

868 MHz 868 MHz

180

normal_mode_helical_868mhz_4nec2.out-165 165 -32 < dBi< 5.21 normal_mode_helical_868mhz_4necZ. out255 270 285 h.2<dBi<5.21
Phi= 115 180 Max gain The:90 Theta= 90 Max gain Phi:115




MY NORMAL MODE RHELICAL ANTENNA

» Ground: Perfect ground (= perfectly conducting ground)

Geometry {(F3) - |D|ﬁ| §§Pattern (F4) - |D|£|
Show View VYalidate Currents Far-field MNear-field Wire Plot Show Far field WNear field Compare Transfer FFtab Plot
normal_mode_helical_868mhz_4nec2.out Tot-gain 868 MHz Tot-gain [dBi] 0z VYertical plane
868 MHz
Z S
7 \’ gf/"(
> ||I 44| 49-%-;;__'____

- A R normal_mode_helical_868mhz_4necZ.out-165 180 165 -32 < dBi ¢ 5.21
Theta : 80 Axis : 0.02 mtr Phi : 346 Phi= 115 ) Max gain The:90




MY NORMAL MODE HELICAL ANTENNA

o viewer (F3) [ normal_mode_helical_868mhz_4nec2.out ] o viewer (F9) [ norma

| 868 Mhz | 868 Mhz

Axis|0.02 mir Axis 0.02 mtr
Theta Phi Theta Phi

KN ED |80 [280
ﬂzoomll ﬂzooml]

Ident Hes Ident Hes
Ftotc Col Ftotc Col

v True rad. v True rad.
JEI I

vV Axis ' V' Ais
v Ground v Ground
IV Surfaces IV Surfaces

Structure | Structure I
Multi-colo I Hide patt. I
Tot-gain I Tot-gain I

v &RRBL style

I Magnituc ¥ I

Quality . Quality
N IS JEN I
FPS Tn's FPS Tn's

[25 [ 3722 [24 [ 1130




MY NORMAL MODE RHELICAL ANTENNA

{f Main [¥5.8.16] (F2) =10| x|

File Edit Settings Calculate Window Show Run Help

Filename I hormal_mode_helical_868mhz_4necZ.o Frequency obo tMhz VSW R= I 079
| 0.345

Wavelength mitr
Voltage | BE.3+ |0V Current | 1.78-1053 4
Impedance | N\ 29.1 +(8.62 Series comp. 21.26 pF
Parallel form .7 2107 Parallel comp. 1 711 pF
S.W.R.50 179 Input power 100 W
Efficiency 99 71 % Structure loss 488 9 M
R adiat-eff. 103 4 % MNetwork loss 0 LW
RDF [dB] 507 Radiat-power 99 71 W
Environment [ Loads | Polar

GROUND PLANE SPECIFIED.

WHERE WIRE ENDS TOUCH GROUND, CURRENT WILL BE INTERPOLATED TO IMAGE IN GROUND PLANE
PERFECT GROUND



MY NORMAL MODE HELICAL ANTENNA

normal mode

: < VSWR = 4.8 aA monopole
helical antenna 2 7 ~ 200 antenna
2 S|l ~ -4 dB

No ground plane

WASNAVAR T S5
7 ~ 200
S| = -3dB




MY NORMAL MODE HELICAL ANTENNA

normal mode : VSWR =~ | 3 aA monopole
helical antenna g 7 ~ 630 antenna
g Sl =-18dB

Radial angle = 60°

with ground plane
(radials)

VSWR = .3

7/ = 48Q)

Sl R
Radial angle = 40°




MY NORMAL MODE RHELICAL ANTENNA

no ground plane W|th ground plane
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Sl = -18d




MEASURED ANTENNA PARAME TERS

* My normal mode helical antenna with ground plane (photo C):

VR =3
/ =~ 630)
SI'l =-18 dB

P —
P —

GoocC

start:

s
.Should be a

237.500Hz stop:

brox. 50()

W A
SRR




MEASURED ANTENNA PARAME TERS

|Z]]X%0.5 CAL1 Mk 868.000MHz 62.82 Q2| 52%:

- | TR
100f
s T T

0y - BN
SRR L
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ANTENNA TEST SETUP

* [he normal mode helical antenna performance I1s compared with a sleeve dipole
antenna. More information about sleeve dipole antennas, see tutorial 43.

* For this test | am using the end node and antenna C as demonstrated in tutorial 33.

* More Information about this end node, see:
nttps:// www.mobilefish.com/developer/lorawan/

orawan_quickguide bulld lora node rfm%5>_arduino_pro_mini.html

* [he end node uses the MCC| LoRaWAN LMIC Library:
https://github.com/mcci-catena/arduino-Imic

* [he end node uses the following sketch:
https://www.mobilefish.com/download/lora/ttn-otaa-pro-mini-sensors.ino.txt



https://www.mobilefish.com/developer/lorawan/lorawan_quickguide_build_lora_node_rfm95_arduino_pro_mini.html
https://www.mobilefish.com/developer/lorawan/lorawan_quickguide_build_lora_node_rfm95_arduino_pro_mini.html
https://github.com/mcci-catena/arduino-lmic
https://www.mobilefish.com/download/lora/ttn-otaa-pro-mini-sensors.ino.txt

ANTENNA TEST SETUP

IS A S
-”:.{ s 58 ‘5\,"3’.
v g( > >

{\ ,“;"':..,
LT

normal mode helical antenna with Sleeve dipole + end node
ground plane + end node



ANTENNA TEST SETUP

normal mode helical antenna with normal mode helical antenna with
ground plane + end node no ground plane + end node



ANTENNA TEST SETUP

. (. NZ44
330 o 45° urmerend
N235 N247
NS17
N197
) [ : ' m
275° o eui-000080029¢1 0dc24 ’
(o]
N202 N247
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208 103
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N

N702

N

NZ36

The building
circumference.

The end node Is placed
inside the bullding in front
of a window.

Iwo end node locations:

Location A, facing East and
South. Altitude = ~ | Im

_ocation B, facing West and
North. Altitude = ~ | Im




ANTENNA TEST SETUP

* | have NOT modified the end node transmission power when using the different
antennas.

* In my area there are several gateways and | know that these gateways, which are
connected to The Things Network, can receive my transmitted data.

* [ he normal mode helical antenna with ground plane and with no ground plane are
attached to the end node at location A and transmits data. | have done the same with

the sleeve dipole antenna. In these three cases two messages per minute were
transmitted.

* [he logged data can be found at:
https://www.mobilefish.com/download/lora/

normal_mode helical_ground plane_test results.txt



https://www.mobilefish.com/download/lora/normal_mode_helical_ground_plane_test_results.txt
https://www.mobilefish.com/download/lora/normal_mode_helical_ground_plane_test_results.txt

ANTENNA TEST RESULITS
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ANTENNA TEST RESULITS

* End node tx power = [4 dBm
Data from: normal_mode_helical_ground_plane_test_results.txt

normal mode normal mode
helical antenna with  Sleeve dipole  helical antenna no
oround plane Average RSS| oround plane
Average RSS [dBm] Average RSS
[dBm] [dBm]

Distance
from end Altrtude

Gateway device m]

k]

eul-000080029c | 0dc24 i 45 -1 19.6 *
eul-/2/6tf000b03 | ebb O}765 38 -88.9 -90.7 -112.7

eul-b82 /ebfffedcc//d 4.36 / -80.6 - -
eul-dcab32fffe43df3e 0.458 1O L{[OIE 0 |05 7 -
eul-0ba000000000000 | S0 20 =S N=00) -1 17.3 .

* Only one or few measurements. | will ignore these results.




ANTENNA TEST RESULITS

* |f you look at the results you may notice there i1s no significant difference in the
average RSS| values between the normal mode helical antenna with ground plane

and the sleeve dipole antenna. If you look at the time it took to transmit |5 messages
there I1s almost no difference.

* When using the normal mode helical antenna with ground plane it took 8.5 minutes
to transmit |5 messages.

* When using the sleeve dipole antenna, which i1s my reference antenna, it also took 8.5
minutes to transmit 15> messages.

» But when using the normal mode helical antenna without ground plane it took [4.5
minutes to transmit |5 messages.




ANTENNA TEST RESULITS

* [he Arduino sketch Is configured to transmit 2 messages per minute. In a perfect
situation it should take 7.5 to 8 minutes to transmit these |5 messages.



ANTENNA TEST RESULITS

» Looking at the results | can conclude that my self build normal mode helical antenna
with ground plane performs the same as the sleeve dipole antenna.

* [ he normal mode helical antenna without a ground plane does not have a gooa
antenna performance. | have drawn the same conclusion In tutorial 42 when

demonstrating the /4 A monopole antenna without a ground plane.




RECOMMENDATION

» A normal mode helical antenna i1s impossible to build accurately by hand.

* |f you have to choose between a normal mode helical antenna or just a monopole
antenna, | would choose a monopole antenna, because a monopole Is easier to

Mmake.

» But It a monopole does not fit inside a container; than try a normal mode helical
antenna. [ hese antennas are smaller in length.




RECOMMENDATION

* |f your project allows you to use a sleeve dipole antenna (see tutorial 43) | woula
prefer using a sleeve dipole antenna above a monopole or normal mode helica

antenna.

* A normal mode helical antenna behaves like Y4\ monopole antenna.
Without a good ground plane the antenna will not perform well as explained In

tutorial 42.

* If you use a 4\ monopole antenna or normal mode helical antenna without a good
oround plane the S|gna\ can be transmitted over a distance of 100 m or even more.
But If the distance Is increased the signal will be weaker with increase data package

0ss. [ his Is based on my experiments and situation.




